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M. ^ o. o^vil^ ^ ( magnetic RAM, ^l^H^ MRAM ^ ) ^ ^«HH 

3 MRAM ^ *Md-gr IHM^l 

^f- efl^^l ( long range order ) ^ 51^*}^%- S.^) M-g- 7>«M 

efl<y^l ^.cl ( short range order ) ^ 7£S ^SKa H E^^" 

A-$cA$c%- ^ MTJ ( magnetic tunnel junction ) ?ti^#^- ^^tr MTJ ^ 

H» cl-g-tb ^J^l^^AS. MTJ sflEl^f^ MRAM 9) t 5^-^ 

£ 2 
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^ZLbllBJ bHo} ^^«j-^{A method for manufacturing of a Magnetic random access memory} 

11,31 : tiV£^l7l^r 13,33 : ^f-g- 

15,35 : .H^sH^ 17,39 : 

19,41 : 7}-R-* r 5r# 21,43 : MTJ 5fl^ 
37 : 

a. ^ 6. ^vilHi en ( magnetic RAM, °]^HH MRAM ) s] ^rtr 

^3 SRAM J±4 ^5., DRAM 4 ^ 335. 1-3] 3 1^5.3 ( flash 

memory ) °+ 5\ ^ ^ Bflo} ^ ^-g- ^^-a]^ ^7>S] 

^>Al7l^ 7l#ofl ^r*V ^ojcf. 

*rfe MRAM ^ 7fl^ ^a1^>ji oit}-. 
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<">> ^71 MRAM tn-nKg. cf#o.s. z| A^^M ^ ^ 

^ ^ Jl^^sH- 7>^>7ll °W5}, *1 3 ^ s-^o] 

<n> ^"71 MRAM ^ ^ ^cfltV Dl ^ 7 | nfl^-oll ^ 7 j fe 7iufl*>7] 

7-K v ( giant magnetoresi stive, GMR ) ^^lM" 7>7l^f--4 °l-g-*fl ^lS-Sl ±: 

<!2> #7l 7}cfl7l-7]x-HV ( GMR ) ol-g-^. MRAM -8r, wl^f^l: A>o]ofl ^ 7}^^ 

<13> ^ ^ 7471^4 MRAM ^r, ^<£§^ A>o]oll - 7>^#oflA-1 ^ 

<14> 4>7l MRAM s>M-^ H^l^E^ ^iJ^ MTJ ifi ( magnetic tunnel junction cell ) 

<15> ^ 1 o- #5fl7]^o11 ^ n>ZLM]lJ ^ yj-*^ £ A] ^£o]cf. 

<ie> £ 1 -z. %v 2 .^ > ^je^I^CSLa)^) ^o)i s^l^KiDf ^W=K 

<17> olnfl, J$ 7 ] *}^-^^#(ll)^ ^^^^(SAjo]-^), ^c^olo] ^11^] c^o]^ 
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<18> 5i*l#£r ^7] ^ ^7) ^£^71^ ^ ^S) ^ #7} 

^#(11) 2n#SH ^Jolrf. 

<19> tf-g-, ^"71 £^#o]l ^S)^ <£^#-g- =4^(13)-g; °H, ^ 

^#(13)£r W, Al, Pt, Cu, Ir, Ru ^ ^o_5L 0]^^^ ^6\}*\ <yo} 

<20> a o v 71 o^^-g- ^^ (13 ) ^-«.ofl ( magnetic pinned layers )(15)^§- 

°H, -*7l JL^7}s\-%-(l5)^r CO, Fe, NiFe, CoFe, PtMn, IrMn ^ °1 
^■<H*lfe ^SlSl 7>^#^5- ^^W. -H^7>^#(15)^r CMP f^AS 

^sHel a^^- *§^tr*}. nslM-, #7l ji^7>5)-#(15)^ H^tr zLefl<y »V*T3J el 

( grain boundary )♦ ^ , ^ * efl<?l*l ( long range order ) ^ I^^if 

<2i> #71 J1^7 r s|-#(15) ^ofl ( tunneling barrier layers )(17)# $^tf 

- °H, B^^^(17)^r ^^ D -]-H ^^M, ^7) J1^^>S1-#(15)^ ZL^o] ti}-^ 

&|7> JE*]-^ 3^3H*1 ^<3^q ^1 ^517> #^V^ ( columnar ) % ^ 

<22> A 0 i. 7 i E^^-^^(i7) ^VJfofl x\-fr7}i%^ ( magnetic free layers )(19)* ^*H°-5L ^ 

°H, A o v 7l a}$-7}^(19)£: CO, Fe, NiFe, CoFe, PtMn, IrMn ^ ^^S. 

*>7M ^#^5. ^^*Vrf. 
<23> # 7 | ^o-^aqc)) ^.«.ofl MTJ ?fl^§^(21)-g: MTJ *8^i=t. 
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<24> ^-4=-^°_g_ MTJ -i ^H(-£^1°>^)1- °]-g-tr H^^^-^^-S. -#7} MTJ 7l\*$^t 

(21), *Kr*r2r#(19), Bi^^-^#(17) * J!^;45HH15)# *lZr*H MTJ ^flB^tbcf. 

<25> ^"71*1 «V«q- £o] ^efl7l#o11 4€- ^>ZLVil^ ^Sj ^A^aj-^ o. ( ^^^gj.^^ 

S <y*H ^^^#(17)5] ^-^£7> H ^ofl ^o.^^o. ^ 

M-^r ^Ml *>7]*llr ( magnetic resistance, MR ) ^ vfllJ ( neil 

coupling ) <*fl s}tr MTJ i^f ^J15.*| i*}^ ipj * aIs) 

<26> a. ^ 7lt} . ^Sfl7l#^ ^1*^ f$\^f>}7] ^^H, 

Hl^^^-Al^o.s.*? * efl<y^l ^ ( short range order ) 

<28> Aj-7] s.^ ^ o. o^fl £ n^^BJ t§^^^. f 

<29> ^pjL^o^-g. tiV£^7l^oH %^$r 

<30> A> 7 ] o^^-g- Aj-ofl j7^7.>5|-#^- ^*Kr 

<31> Aj-7l J7^7C>^ofl f^^g- 7 >*H Aj- 7 ] j^^^o] £ ^ofl tij;^^ ^ 

<32> Aj-71 ^ofl B^^#, *Kr*rSr# ^ MTJ ^#-8- 3#*rfe ^^f, 
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<33> MTJ -g 4i3t a>^1X}^^ 0.5. #7l MTJ * r -n-*}S^, E^^-^# ^ 

^1^*H MTJ sflEi^Kr i^Rr 3}^, 

< 34 > # 7 1 i-e)^ 3-7r^ 0 l Ji€- (B) jitf ^-71-^ oi^o^ 4H*MM- 

(P) HL^r aldb (As) 4 f^l^r* o|-g-*H ^a]§>^ ^ s.^ o.S fVcf. 

<36> 5L 2 *r^1l^ ^^«c v ^^- £AltV 

< 37 > £ 2 1- ^-S^, «V3£^7l^r(iEAlo>^) #ofl Z}^<&^(31)^r 

<38> o]nfl ( *>^-^^^(31)^r ^(S^l ^ ) , ^^K!^ ^SL^/ 

^#(31) i^#£H ^p-wl^ 

<40> zi tf-g-, #71 £^#ofl o^^#-g- ^-##(33)* ^tH}. oltrfl, #71 

^r#(33)£: W, Al, Pt, Cu, Ir, Ru ^ ^ll-^ itAi <>] =-0^^ 3.0^ ^Efl^ <y 0} 

<4i> # 7 ) o^^^-g- ^-^#(33) JL^*m%- ( magnetic pinned layers )(35)^r ^ 

tr*}. ol«fl, #7l JL^7}5}-#( 35)£r CO, Fe, NiFe, CoFe, PtMn, IrMn ^ °] 
■¥-°1*lSr <d^l€ <$2]2] 7HJ#^s. ^tr4. ^"71 JL^*r2r#(35)£: ^tr ^efl^l 

«r£^ ( grain boundary )# ^ £3^, ^ # 31^*1 iLc) ( long range order ) ^1 ^ 
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7}Z\, 5-4t^£LS. %7\ Jl^^>^#(35) tf-f^ *§^S\?cr ^^£7> #^*> 

<42> ^-71 JL3*rS^(35)3 ^j-^o] iL^(B) iLtJ- ^ o_ ol^ > o](p) til^ 

(As)4 ^ f^€^}t °l-§-*H #^3 ^#^1^1 -H^* r 5H§K35)3 5 

^7>Al7l^ zl ^oll 3§e]-*v a]^^^(37)# ^^W. 

<43> a o v 7 i til^^^(37) tf-M E^^# ( tunneling barrier layers )(39)# ^W 1 }. 

<44> Aj-7] Eiv|;£«^(39) ^ofl 7}-ft-7l-S}.^ ( magnetic free layers )(41)^r ^^*>cf. o] 

n fl, #7l 7>-a-^>Sj-#(41)^r CO, Fe, NiFe, CoFe, PtMn, IrMn ^ ^-g-o) 5^0^ ol^^^l^ 
^oflAi Ajefl^ oj^o} ^ 7 |.^ 7Hj#^S 

<45> Aj-7] ^o.^^ (41) ^-w-ofl MTJ ^^^(43)^- MTJ 

<46> MTJ € ^HCE-Al^)* oj-g-^r Aj-^l^iz]-^^ 0.5. ^-71 MTJ 

(43), A^rA^Ul), Ei^^^( 39 ) ^ j7^7.>^(37)* MTJ sflB^^rf. 

<47> l^S] Cf= ^A]^!^ AJ-7] £ 2 SJ- 7f^#^o) ^7}* S.^ ^o]S- oj-g- 

4i7f , T^sfll- ^^^jAS ^^-*f°i CPP ( current perpendicular plain ) 

<48> Ol^oflAi ^ t^^j. Hl-sq. ^-o] £ it^ofl IX}-^- D>ZLi,il^ ^ o| tg^yj-*^ 
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Sfli*}*] *M3* ^ 2*5^- *H MTJ -is] ^ ^ SI^ ^ 
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[3^* 1] 

aH^^M- -f^M ^£^7l^ofl ^^S)^ ^*Rr *3=h 

^oM ^ofl E^i3h3#, 7>^>2j-# * MTJ 3f^Rr 

MTJ ^ AJ-^Z^^O.^ MTJ 7fl^#, ^HM-Spls Ei^#t«^ ^ 

-H^*}^* ^Zt*M MTJ sflB^Hr S#*Hf- P>ZLM1^ ^<£) 3^^. 

[3^8" 2] 

(P) 2L^r (As) 51- f~8°l£r* °l-g-3H ^l*Rr 33* ^SLS. ^9] 
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